An experiement was conducted to study the association among yield and yield contributing traits in 25 mithipagal genotypes. The experiement was conducted with 25 mithipagal genotypes in RBD with 3 replications in 2017-2018. Correlation studies revealed that yield per vine had significant positive association with individual fruit weight, fruit length, fruit pulp thickness, number of seeds per fruit , fruit girth , hundred seed weight , momordicine, protein, sex ratio and vine length in both seasons indicating the importance of these traits in selection for yield and are identified as yield attributing characters. Path coefficient analysis revealed that positive and high indirect effect was observed by individual fruit weight, number of fruits per vine. Positive and moderate indirect effect was observed for vine length in first season. In second season positive and high direct effect was exhibited by individual fruit weight, fruit girth, and days to first female flower appearance. Positive and moderate direct effect was exhibited by momordicine content, nodes of first male flower, number of fruits per fruit, hundred seed weight.
Introduction
India is the second largest producer of vegetables in the world with an annual production of 169.1 million metric tonnes. The vegetables are popularly acclaimed as protective foods for their richness of nutritive and therapeutic values such as minerals and medicinal alkaloids. Among the different vegetables, the cucurbitaceous family consists of larger number of vegetable crops. With 90 genera and over 700 species of economic importance, and includes several of the world's most important vegetables viz., melon (Cucumis melo), cucumber (Cucumis sativus), watermelon (Citrullus lanatus), Pumpkin (Cucurbita moschata), squash (Cucurbita spp), bitter gourd (Momordica charantia).Mithipagal(Momordica charantia L.var.muricata.) (Willd) is an emerging cucurbitaceous vegetable crop owing to its nutritional, medicinal properties and wide adaptability to various agro climatic conditions. It is as called as, neri pagal, kaippan paval, unda paval and siru pavakaai and kuruvithalai paval. It is an under exploited Momordica spp distributed in tropical countries and cultivated in certain districts of Tamil Nadu and Kerala for its small size bitter principle and fleshy fruits.
In mithipagal the edible portion is 92-95% of the fruit. The bitter principle in Momordica spp is momordicine, a bitter alkaloid. The fruits are used as vegetables in many ways and quite commonly used as cooked, fried and stuffed food forms. The fruits are pickled, canned and dehydrated. The fruits possess cooling, digestive, laxative and has ointment properties. It is also claimed that the fruit powder is used for healing wounds, leprous and malignant ulcers. It is also reported for its usefulness in snake bites. The roots have abortifacient activity (Paul and Raychaudhuri (2010) . In Tamil Nadu, rich genetic diversity occurs in mithipagal as wild, semi wild, domesticated and cultivated form. It has a vast scope for growing in marginal lands, with bright sun light where it gives fruits throughout the year. Owing to non-availability of standard varieties, the farmers are cultivating only landraces which have low yield potential, inferior cooking quality with variable size of fruits. One of the primary objectives of any crop improvement programme is the identification of promising genotypes by exploiting variability within the species through proper breeding strategy. Such a study helps to identify the desirable types for further hybridization in the improvement programme.
Materials and Methods
The present investigation on of mithipahagal (Momordica charantia L .var. muricata (Willd.) was conducted during November 2017 to May 2018 at Western block of Horticultural College and Research Institute, Periyakulam. In this experiment 25 genotypes collected from Madurai, Thoothukudi, DOI: 10.5958/0975-928X.2018.00149.7 Thanjavur, Tirunelveli and Virudhunagar districts were raised for evaluation and details of the genotypes are furnished in table.1 These genotypes were raised in randomized block design block replicated three time with twenty five plants in each replication following a spacing of 2 x1.5m.
The experimental plot was ploughed and brought to fine tilth. The seed were soaked in water for 12 hours to improve germination. The soaked seeds were sown in the main field. The plants were thinned to one seedling per hill after germination. Twenty tonnes of FYM / ha with recommended dose of basal fertilizer (6:12:12 g of NPK/plant) were applied to the main field. The cultural operations and plant protection measures were followed as per the package of practices recommended by TNAU for bitter gourd. Observation were recorded on vine length , days to first male flower appearance, days to first female flower appearance, node of first male flower, node of first female flower, sex ratio, number of fruits per vine, individual fruit weight, fruit length, fruit girth, number of seeds per fruit, hundred seed weight, fruit pulp thickness, pulp to seed ratio, yield per plant, TSS, acidity, ascorbic acid, protein and momordicine content.
Simple correlations were worked out by using formula suggested by Falconer (1964) . The direct and indirect contributions of various characters to yield were calculated through path coefficient analysis as suggested by Dewey and Lu (1959) .
Result and Discussion
The estimates of genotypic correlation coefficients (Table 2 and Table 3 ) revealed that yield found to be significantly and positively correlated with individual fruit weight, fruit length, fruit pulp thickness, number of seeds per fruit , fruit girth , hundred seed weight , momordicine, protein, sex ratio and vine length in both seasons. The results are in comparison with early findings of Deepthi et al. (2014) in bottle gourd. The inter correlation among components characters of yield may provide likely consequences of selection for simultaneous improvement of desirable characters. Vine length exhibited a highly significant and positive association with number of seeds per fruit fruit length, total soluble solids, Individual fruit weight, yield, fruit girth in both seasons. Similar findings was reported by (Rani et al., 2015) . Days to first male flower appearance exhibited a significant and positive association with days to first female flower appearance in both seasons. This is in accordance with the early findings of Islam et al. (2009) in bitter gourd. Days to first female flower appearance exhibited a highly significant and positive association with sex ratio, node of first female flower appearance in both seasons and supported by Haque et al. (2013) . Sex ratio was significant and showed positive association with fruit girth, number of seeds per fruit, fruit length in both seasons. This is in similar with earlier findings of Choudhary et al. (2014) in ridge gourd. Individual fruit weight had significant and positive association with yield per vine fruit length, hundred seed weight, fruit pulp thickness, number of seeds per fruit and fruit girth for both seasons. This is in accordance with the earlier findings of Veena et al. (2013) in cucumber. Fruit length exhibited significant and positive association with number of seeds per fruit, fruit girth, vitamin-C, hundred seed weight, fruit pulp thickness and pulp to seed ratio in both seasons and similar findings was observed by Tamilselvi (2010) in pumpkin and ( Kumar et al., 2013) in sponge gourd. Individual fruit weight showed significant positive association with yield per vine fruit length hundred seed weight fruit pulp thickness, number of seeds per fruit and fruit girth in both seasons when supports of findings Ahmed et al. (2005) . The conclusion that can be reached from the associations analysis is that, selection for days to female flower appearance, number of fruits per vine, fruit length, fruit girth, flesh thickness, average fruit weight may result in simultaneous improvement of fruit yield per vine and also inter correlated among themselves during both seasons. Further, it is clearly indicated that these characters are highly reliable components of fruit yield and could very well be utilized as yield indicator while exercising selection.
The path analysis indicates that the association of the dependent character with dependent variable is due to their direct effect on it or is a consequence of their indirect effect through other characters. If the correlation between dependent variable and independent character is due to direct effects of the character, it reflects a true relationship between them and selection can be practiced for such a character in order to improve dependent variable. But, if the association is mainly through indirect effect of the character through another component character, the breeder has to select for the later through which the indirect effect is exerted. Path coefficient analysis partitions the correlation into direct and indirect effects and permits critical look to recognize the specific forces acting to produce a given correlation and measures the relative factor. Such an analysis was carried out in the present study with all characters. The path coefficient analysis was carried out by partitioning the correlation coefficients into direct and indirect effects of various characters (Table 4 and  Table 5 ). In the present study, path coefficient analysis revealed that positive and high indirect effect was observed by individual fruit weight and number of fruits per vine. Positive and moderate indirect effect was observed by vine length. Positive and low indirect was observed in sex ratio days to first male flower appearance, total soluble solids, acidity and hundred seed weight in first season. In second season positive and high direct effect was exhibited by Individual fruit weight, fruit girth, and days to first female flower appearance. Positive and moderate direct effect was exhibited by momordicine content, nodes of first male flower, number of fruits per fruit and hundred seed weight in second season and the similar findings was reported Lovely and Devi (2009). It was also observed that the indirect effects through the characters. Vine length recorded positive and high indirect effect through individual fruit weight and fruit girth for both seasons. Similar findings reported that Deepthi et al. (2014) . Days to first male flower appearance recorded positive and very high indirect effect through days to first female flower appearance and fruit length. Similar findings were reported by Khan et al. (2015) in bitter gourd. Sex ratio recorded positive and high indirect effect through individual fruit weight and fruit girth. Positive and high indirect effect was observed for days to first female flower appearance, Positive and moderate effect was observed in number of seeds per fruit for both seasons. Similar findings were reported by Sampath and Krishnamoorthy (2017) in pumpkin. Traits   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18 
